Isolation, propagation, and cryopreservation of equine articular chondrocytes.
Equine articular chondrocytes were isolated from explant cartilage cultures by digestion in a 0.075% collagenase solution for 15 to 19 hours. Cartilage from late-term fetal and neonatal foals resulted in mean chondrocyte yield of 51.99 x 10(6) cells/g of cartilage (wet weight), compared with a yield of 17.83 x 10(6) cells/g for foals 3 to 12 months old. Propagation of chondrocytes in monolayer and 3-dimensional culture was accomplished, using Ham's F-12 as the basal medium, with supplements of fetal bovine serum (10%), ascorbic acid, alpha-ketoglutarate, and L-glutamine. The medium was buffered with HEPES, and penicillin and streptomycin were added for microorganism control. In primary monolayer cultures of freshly isolated chondrocytes, the population doubling time was approximately 6 days. Dedifferentiation of chondrocytes toward a more fibroblastic-appearing cell was observed after the fifth passage (subculture), but was hastened by lower cell-plating density. Chondrocytes were frozen for periods of up to 9 months, using 10% dimethyl sulfoxide as the cryoprotectant. Cell viability of late-term fetal and neonatal foal chondrocytes after storage at -196 C decreased from 86% at 3 weeks to 31% at 12 weeks. Viability of cells derived from older foals and young adult horses was considerably better than that of cells from neonatal foals. Frozen chondrocytes can be stored for extended periods and thawed for immediate implantation or can be sustained in vitro in monolayer or 3-dimensional culture. Such cultures would be suitable for cartilage resurfacing experiments or in vitro assessment of various pharmaceuticals.